All materials were purchased from Aldrich and used as received unless otherwise noted. The brush polymers with various numbers of bristle ends incorporating PC moieties were synthesized in four steps (Scheme S1).
For the obtained PECH polymer (1) , molecular weights were determined using a gel permeation chromatography (model PL-GPC 210, Polymer labs, Amherst, MA, USA) equipped with two PL Gel Mixed-C columns (300ⅹ7.5 mm), which was calibrated with polystyrene standards ( w M = 6901800 kDa).
w M = 38500 Da and n M (number-average molecular weight) = 22700 Da.
In the second step, poly(oxy(11-hydroxyundecylthiomethyl)ethylene-ran-oxy(ndodecylthiomethyl)ethylene)s (PECH-OHm (2a-2f)) were prepared from the reaction of the above obtained PECH polymer (1) with sodium 11-hydroxyundecylthiolate and sodium n-dodecylthiolate in various mole fractions. For a typical synthetic example, the preparation of PECH-OH100
polymer (2f) is described as follows. A mixture of the obtained polymer 1 (3.38g, 36.5mmol ) and sodium 11-hydroxyundecylthiolate (9.074g, 39.70mmol) in 40 mL of dimethylacetamide (DMAc) was stirred at room temperature. After 24 h the reaction solution was poured into 100 mL chloroform and then the used DMAc solvent was eliminated by washing with water several times.
The solution was dried over anhydrous magnesium sulfate and filtered off. The filtrate was concentrated under reduced pressure. The obtained polymer product was poured into cold n-hexane and then the polymer product in white powder was filtered, followed by drying in vacuum. For the polymer product, the incorporation of 11-hydroxyundecyl groups was confirmed to be 100% by NMR spectroscopy. In similar manner, the other PECH-OHm polymers were synthesized: PECH-OH0 (2a: 4a), PECH-OH20 (2b), PECH-OH40 (2c), PECH-OH60 (2d), and PECH-OH80 (2e) (Scheme S1).
The obtained polymers were characterized by 1 H and 13 C NMR spectroscopy. In particular, 1 H NMR spectroscopy analysis confirmed that these bristles were incorporated with 100% yield into the PECH polymers. In this analysis, there were used the proton peaks at 2.752.52 ppm (CH 2 SCH 2  unit in the bristle) and 3.703.59 ppm (OCH and OCH 2  units in the backbone).
For each brush polymer, the proportions of the two different incorporated bristles were determined from the proton peaks around 0.90 ppm (CH 3 end group in the n-dodecylthiomethyl bristle) and at 2.752.52 ppm (CH 2 SCH 2  unit in the bristles). This analysis found that the proportion of 11-hydroxyundecylthiomethyl bristle is 0 mole % for PECH-OH0, 16 mole % for PECH-OH20, 38
mole % for PECH-OH40, 57 mole % for PECH-OH60, 78 mole % for PECH-OH80, and 100 mole % for PECH-OH100 (Scheme S1).
In the third step, 2-chloro-1,3,2-dioxaphospholane-2-oxide was incorporated into the 11-hydroxyundecylthio-bristle ends of the PECH-OHm polymers (2b-2f). For a typical synthetic example, the obtained polymer 2f (1.3g, 5.02 mmol OH) and polypyridine (JandaJel TM , 1.67g, 8 mmol/g) in 20 mL chloroform were stirred at 0 C for 30 min. 3 Then, 2-Chloro-1,3,2-dioxaphospholane-2-oxide (0.506 mL, 5.52 mmol) was slowly added into the solution and stirred at room temperature for 6 h. The reaction mixture was filtered to remove polypyridine, giving the target product.
In the final step, the rings of the products obtained in the third step were opened, finally producing poly(oxy(11-phosphorylcholineundecylthiomethyl)ethylene-ran-oxy(n-dodecylthiomethyl)ethylene)s (PECH-PCm (4b-4f)). For a typical synthetic example, the product obtained from 2f in the third step, as well as trimethylamine (0.982 mL, 10 mmol) in anhydrous CHCl 3 (5 mL) was added into the Smith Process Vials TM . The mixture was heated to 60 C and stirred for 24 Scheme S1. Synthetic route of the brush polymers with various numbers of bristle ends incorporating phosphorylcholine moieties, PECH-PCm. The 1 H NMR spectroscopy analysis of the synthesized brush polymers found that the proportion of 11-phosphorylcholineundecylthiomethyl bristle is 0 mole % for PECH-PC0, 16 mole % for PECH-PC20, 38 mole % for PECH-PC40, 57 mole % for PECH-PC60, 78 mole % for PECH-PC80, and 100 mole % for PECH-PC100. 
